Rapostlin is a novel effector of Rnd2 GTPase inducing neurite branching.
Rho family GTPases are central regulators of neuronal morphology. Recently, Rnd proteins, Rnd1, Rnd2, and Rnd3/RhoE, have been identified as new members of Rho family GTPases. Of these, Rnd2 is specifically expressed in neurons in brain; however, the signaling pathways of Rnd2 are not known. Here we have performed a yeast two-hybrid screen using Rnd2 as a bait and identified a novel Rnd2-effector protein, expressed predominantly in brain. We named it Rapostlin (apostle of Rnd2). Rapostlin has two functional domains, Fer-CIP4 homology (FCH) domain at the amino terminus and SH3 (Src homology 3) domain at the carboxyl terminus. In in vitro binding assays, Rapostlin specifically binds to Rnd2 among the Rho family GTPases in a GTP-dependent manner, and the Rnd2-binding domain of Rapostlin is localized between FCH and SH3 domains. Rapostlin directly binds to microtubules, and the amino-terminal region containing the FCH domain of Rapostlin is essential for this interaction. In PC12 cells, Rapostlin induces neurite branching in response to Rnd2, and at least the amino-terminal region of Rapostlin is necessary for this activity. Therefore, Rapostlin is the first effector of Rnd2, regulating neurite branch formation.